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Abstract
This study focused on the effects of different intervals between sessions of a hypercholes-
terolemia education class on post-intervention outcomes. The same comprehensive group-programme
contents on hypercholesterolemia were delivered either monthly (for 6 months) or twice-monthly
(for 3 months) by the same teaching professionals in a community setting. The twice-monthly pro-
gramme included 46 participants (male/female = 7/39, average age: 65.8 years)and the monthly
programme consisted of 48(male/female = 9/39, age: 66.4). At the beginning of the study, all sub-
jects belonged to the ‘contemplation’ stage of diet and exercise habits within the Transtheoretical
Model of Change. The stage-matched intervention helped many participants move to the ’action
’ stage by 6 months after the last session, especially in the twice-monthly group. The change
rate of exercise from the ’contemplation’ stage to the ’action’ stage was significantly higher in
the twice-monthly group (76.1 percent) than in the monthly (54.2 percent ). In both monthly and
twice-monthly formats, participants’ satisfaction and understanding levels at the end of the pro-
gramme were high, but were significantly higher in the twice-monthly group. Through favorable
lifestyles and higher levels of satisfaction and learning, the twice-monthly format may produce
more positive results in cholesterol management than the monthly format, as the shorter period of
time makes the programme more intensive.
KEYWORDS: hyperlipidemia, lifestyle, primary health care, patient education, Transtheoretical
Model of Change
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This study focused on the eﬀects of diﬀerent intervals between sessions of a hypercholesterolemia education class on post-intervention outcomes. The same comprehensive group-programme contents on hypercholesterolemia were delivered either monthly (for 6 months) or twice-monthly (for 3 months)by the same teaching professionals in a community setting. The twice-monthly programme included 46 participants(male/female＝7/39, average age:65.8 years)and the monthly programme consisted of 48(male/female＝9/39, age:66.4). At the beginning of the study, all subjects belonged to the‘contemplation’stage of diet and exercise habits within the Transtheoretical Model of Change.
The stage-matched intervention helped many participants move to the‘action’stage by 6 months after the last session, especially in the twice-monthly group. The change rate of exercise from the
‘contemplation’stage to the‘action’stage was signiﬁcantly higher in the twice-monthly group(76.1
) than in the monthly (54.2 ). In both monthly and twice-monthly formats, participants’
satisfaction and understanding levels at the end of the programme were high, but were signiﬁcantly higher in the twice-monthly group. Through favorable lifestyles and higher levels of satisfaction and learning, the twice-monthly format may produce more positive results in cholesterol manage-
ment than the monthly format, as the shorter period of time makes the programme more intensive.
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H ypercholesterolemia is a dangerous condition that should be treated with lifestyle modiﬁcations and drugs［1, 2］. Current clinical guidelines recommend lifestyle modiﬁcations such as diet and/or exercise as the initial treatment for raised blood total cholesterol(TC)and low-density lipoprotein cholesterol concentrations［3］. In both Japanese communities and companies, education classes for hyperlipidemic subjects have been implemented
 
and have shown eﬀectiveness as cholesterol risk manage-
ment strategies［4, 5］. Despite the accepted importance of patient education, a routinely eﬀective lifestyle modiﬁcation programme for hyperlipidemia has yet to be incorporated into community health programmes. In previous studies, the classes for hyperlipidemic subjects were held less frequently than once a month［4, 5］, and there have been few studies on the eﬀect of class intervals on educational eﬃcacy. Here, we compared 2 group programmes having the same content and structure but diﬀerent class intervals (monthly vs. twice-monthly) in order to determine the eﬀect of intervention intervals on
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moderate asymptomatic hypercholesterolemic subjects’
improvement in lifestyle behaviors and levels of satisfac-
tion and understanding of the material.
With regard to lifestyle behaviors, recently the Tran-
stheoretical Model of Change(TTM)-based approach has been developed and tested for a variety of populations and behaviors［6-13］. The TTM states that people pass through 5 speciﬁc stages when changing health behaviors.
Individuals in the‘contemplation’stage have yet to change their behavior but intend to act within the next 6 months.
Later, if they have made an overt behavior change within the past 6 months, they are in the‘action’stage. Inter-
ventions based on TTM constructs have been shown to be more eﬀective than traditional approaches［12, 13］.
Generally, approximately 40 of general populations are in the‘contemplation’stage［9］, and many people are suitable candidates for positive interventions using a stage-matched approach to reduce hyperlipidemic risk. In the present study, we also applied TTM to evaluate behavior changes in a‘contemplation’stage hypercholes-
terolemic population in 2 educational classes.
Materials and Methods
 
The study was planned as an annual project and was approved by the Ethics Committee of Tottori University. All subjects gave informed con-
sent. All were residents of the same city in Japan.
Asymptomatic subjects with overnight-fasting serum TC concentrations greater than or equal to 220 mg/ml(based on the Japanese guidelines［3］)in repeated 2-year results of community health examinations were screened to participate in the hypercholesterolemia education pro-
gramme. Subjects with TC concentrations of 300 mg/ml or higher,who would be likely to receive medical referrals and pharmacological therapy,were excluded. Participants were excluded if they had a history of cardiovascular disease, a diagnosis of diabetes mellitus or renal disease,
treatment with a lipid-lowering drug or lifestyle modiﬁcations under the advice of a professional. Also subjects who had a secondary form of hypercholester-
olemia were excluded.
During the screening process, potential subjects were asked about their current diet and exercise habits. A mailing that described the education programme was sent to 721 people identiﬁed by the screening as having im-
proper diet and exercise habits. The mailing also included an assessment on whether or not participants were con-
sidering habitual changes not immediately but within the next 6 months (in the‘contemplation’stage)［11, 12］.
This allowed us to identify 112 ‘contemplation’stage respondents. After the exclusion of inappropriate answers, 108 subjects were eligible for the class.
The hypercholesterolemia education pro-
gramme included 6 sessions regardless of the group
(Table 1). In 1 session, a physician primarily discussed behavioral treatment principles, the pathophysiology of the disease, and the need for cholesterol-reduction man-
agement. A dietician gave sessions that focused on im-
proving knowledge of nutrition［14］, and in another session an exercise instructor focused on exercise［15］.
All sessions lasted 3h and were conducted in a group setting. For each session, the same educators were used for both the twice-monthly programme and the monthly programme. The twice-monthly group completed the course in 3 months and thus had greater intensity than the monthly group, which ﬁnished in 6 months. Participants were randomly assigned to either group. All were foll-
owed up for at least 6 months after the end of the programme.
After behavioral treatment principles were emphasized ﬁrst, the stage-matched approach to‘contemplation’stage was conducted in all sessions. Participants discussed ways to make lifestyle modiﬁcations as easy as possible to achieve. Particularly, a decisional balance was used as a construct suitable for the ‘contemplation’stage (good validity and reliability have been indicated), representing the relative weighting of the advantages (pros)and dis-
advantages(cons)involved in decisions to change diet and exercise behaviors［12］. An example of a pro opinion is
“Regular exercise would help me have a more positive outlook on life”, and a con would be“I think I would be too tired to do anything in my daily life after exercising”
［12］.
Clinical characteristics such as age, body mass index(BMI), and serum lipid and lipo-
protein levels at baseline were evaluated. For each group,
6 months after the last session all participants were interviewed to see if they had changed their diet and started exercising in response to the nutritional and exercise regimens that had been recommended to them.
The stage level of change was then assessed through questions regarding diet and exercise, similar to the pre-class.
The participants rated the programme on 100-point
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 scales at the end of the 6-session programme. These ratings of the programme were obtained through an interview. The questionnaire used the following examples:
“On a scale of 0-100, how satisﬁed were you with the programme?”and“On a scale of 0-100, how well do you feel you understand the levels of hypercholesterolemic management presented in the programme?”
The results for each measurement value are shown as a mean±standard deviation. Using the Student’s t test, the baseline clinical parameters were compared between the groups. Gender ratios were compared using the chi-square test or, if a gender group had fewer than 5 participants, Fisher’s exact probability test. End-of-programme levels of satis-
faction and understanding were analyzed with the Student’s t test. To assess the diﬀerence in the distribu-
tion of‘contemplation’stage and‘action’stage participants from before to after the programme in each group, a chi-square statistic was used to test for diﬀerences between categorical variables. All analyses were conduct-
ed using SPSS 8.0J statistical software (SPSS, Inc.,
Chicago, IL, USA). Diﬀerences were considered signiﬁcant at P＜0.05.
Results
 
Fifty subjects (4 subjects cancelled the participation
 
before the ﬁrst session) were assigned to the twice-
monthly group and 54 subjects to the monthly group. 3 women withdrew during the course of the twice-monthly programme, and 4 women and 1 man withdrew during the monthly programme. 1 man from the twice-monthly group and 1 woman from the monthly group did not participate in the follow-up. These exceptions were ex-
cluded from the analysis. In the ﬁnal analysis, the twice-
monthly group consisted of 46 (7 male and 39 female)
subjects, aged 50-72 years(mean 65.8±5.3 years)and the monthly group consisted of 48(9 male and 39 female)
subjects, aged 51-75 years (mean 66.4±5.7 years).
There was no signiﬁcant diﬀerence between the groups in gender distribution, mean age, BMI or lipid and lipo-
protein levels (Table 2).
Among participants in the‘action’stage, none had returned to the‘contempla-
tion’stage by the end of the follow-up. Concerning changes in diet, the percentage of subjects in the‘action’
stage increased by 60-70  after completing the twice-
monthly programme or the monthly programme without a signiﬁcant diﬀerence in the rate of change between the programmes (Table 3). In the detailed analysis, no diﬀerence in gender or mean age was found between subjects with (5 male and 26 female, 65.2±5.2 years)
and those without (2 male and 13 female, 67.2±5.4
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Table 1  The syllabus in hypercholesterolemia education class
 
Session  Main contents
－ Baseline evaluation(choice of eligible subjects including the screening on serum total cholesterol levels)
－ Introduction of class 1. A lecture on the pathophysiology of hypercholesterolemia, its related complications and the need for lifestyle modiﬁcations 2. A lecture on nutrition and cooking?
3. A lecture on proper exercise practices?
4. A review of nutrition and cooking?
5. A review of exercise?
6. A lecture of maintenance of motivation of lifestyle modiﬁcation
－ Follow-up including the assessment of lifestyle changes?
All sessions were in a group-meeting style. Session 1 and 6 were given by a physician, session 2 and 4 by a dietician and session 3 and 5 by an exercise instructor. The twice-monthly class had the session from 1 to 6 within 3 months. The monthly class had the session from 1 to 6 within 6 months. ?With regard to nutrition(session 2, 4), according to the dietary patterns and weight of each participant, they were advised to reduce the energy provided by fat to 25% or less of total energy intake［14］. A daily intake of less than 300 mg of cholesterol and 25-30 g of ﬁber was also advised. The more recommended percentage of energy derived from carbohydrates was 60% and that from protein 15-20%. Advice on dietary change, a cooking and recipe guide, tips for eating out and motivational material were provided. ?
Regarding exercise(session 3, 5), each class was advised to build individualized skills of exercise at a level that increased the rate of breathing and caused each participant to break into a light sweat, without any pain or exhaustion, such as walking, jogging and swimming to increase physical ﬁtness［15］. The frequency criterion of exercise was set at least 3 times per week and 20 to 40 min each time. Repeated advice on recommended levels and types of exercise was provided. ?Follow-up was performed 6 months after the last session.
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 years)diet changes in the twice-monthly group. Similarly,
no diﬀerence was found between subjects with(4 male and 25 female, 66.2±4.6 years)and those without (5 male and 14 female, 66.7±7.1 years) diet changes in the monthly group.
Concerning changes in exercise, there was a large increase in‘action’stage participants in the twice-monthly group(76.1 )compared with the monthly group(54.2 )
(odds ratio, 2.6;95  conﬁdence interval, 1.11-6.52).
No marked diﬀerence in gender or mean age was seen between subjects with(6 male and 29 female, 66.0±5.4 years)and those without(1 male and 10 female, 65.5±
5.4 years)exercise changes in the twice-monthly group.
Similarly, no diﬀerence was seen between subjects with(3 male and 23 female, 66.6±3.9 years)and those without
(6 male and 16 female, 66.2±7.3 years)exercise changes in the monthly group. 13 participants in the monthly group did not achieve the‘action’stage with either their diet or exercise behaviors, and 9 in the twice-monthly group did not change either behavior.
The twice-monthly group felt signiﬁcantly more satisﬁed and felt they had signiﬁcantly better understanding of the material compared with the monthly group(Table 4). In subgroup analysis from the standpoint of behavioral changes, the twice-monthly subjects with changes in diet(n＝31, 88.7±10.9 points)
and exercise(n＝35, 88.0±11.3)felt signiﬁcantly more satisﬁed than those without changes in diet (n＝15,
79.3±13.3)and exercise(n＝11, 78.2±13.3)(Fig. 1).
Within this group, the subjects with changes in diet
(84.8±11.5) and exercise (83.9±12.2) showed signiﬁcantly diﬀerent levels of understanding compared to those without changes in diet (75.5±8.8)and exercise
(75.0±5.5)(Fig. 2). Satisfaction scores in the monthly group were not signiﬁcantly diﬀerent between subjects with diet changes(n＝29, 77.6±12.4)and those without
 
Table 2  Clinical characteristics in respective classes (baseline)
Monthly class(n＝48) Twice-monthly class(n＝46) P value
 
BMI(kg/m?) 23.0±2.6  23.7±2.4  NS TC(mg/dl) 236.2±17.9  236.2±15.4  NS TG(mg/dl) 124.9±59.8  127.2±96.3  NS HDL-C(mg/dl) 57.3±8.6  59.4±15.0  NS
 
Values were expressed as mean±SD. NS:not signiﬁcant in comparison between the 2 groups (Student’s t test). BMI, body mass index;
HDL-C, high-density lipoprotein cholesterol;TC, total cholesterol;TG, triglyceride.
Table 3  The percentage of participants who changed their behav-
iors of diet and exercise in respective classes
 
Monthly class(n＝48) Twice-monthly class(n＝46)
Diet  60.4% (n＝29) 67.4% (n＝31)
Exercise  54.2% (n＝26)? 76.1% (n＝35)?
?P＜0.05, monthly class vs. twice-monthly class (chi-square test).
Table 4  Subjective scores on satisfaction and understanding in respective classes
 
Monthly class(n＝48) Twice-monthly class(n＝46)
Satisfaction  75.2±11.3? 85.7±12.4?
Understanding  76.0±10.8? 81.8±11.5?
Scores were rated between 0 and 100 points by each subject and expressed as mean±SD. ?P＜0.01, ?P＜0.05, monthly class vs.
twice-monthly class (Student’s t test).
Fig.1  Satisfaction levels in relation to behavioral changes.
?P＜0.05, diﬀerence between participants with and those without diet changes in the twice-monthly group;??P＜0.05, diﬀerence between participants with and those without exercise changes in the twice-monthly group.
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(n＝19, 71.6±8.2), or between those with exercise changes(n＝26, 76.3±10.9)and those without(n＝22,
73.9±11.7). Understanding scores in the monthly group also were not signiﬁcantly diﬀerent between subjects with diet changes(77.6±10.2)and those without(73.7±11.4)
or between those with exercise changes (78.7±8.9)and those without(73.0±12.1), respectively.
Discussion
 
At present, though patient education on hypercholes-
terolemia has contributed to disease control in Japan［4,
5］, there is limited basic information to establish more eﬀective educational programme models to help people lower their cholesterol levels. When we examined the inﬂuence of class intervals on measurements such as behavioral changes and subjective satisfaction and under-
standing of education classes in a moderate asymptomatic hypercholesterolemic population, the twice-monthly group appeared to have a more eﬀective learning experience in cholesterol management than the monthly group even though the content was the same in both groups.
The programme we oﬀered in this study had many components, including a combination of diet and exercise instruction in addition to TTM-based group meetings.
Thus far, the usual lipid-lowering diet recommended to hyperlipidemic patients has been considered useful［16-
21］, although some researchers have maintained that the eﬀects of diet are too small to be of value in clinical management［22］and that a more intensive diet than is
 
ordinarily available might be necessary in order to achieve a better response to the diet［19］. Exercise is considered eﬀective in conjunction with dietary eﬀorts and plays a subsidiary role in cholesterol-lowering education［15］.
There have been no detailed reports on group meetings in hypercholesterolemia education. However, it has been suggested that a group setting, compared with an individ-
ual setting, could provide greater improvement in glycemic control in diabetes education［24］. Also, the behavioral scientiﬁc approach has shown signiﬁcant eﬀects in hyperlipidemia education［23］. For these reasons, our programme could have a favorable eﬀect on hypercholes-
terolemia. Additionally, there were only a small number of dropouts during our study period, possibly because this comprehensive programme attracted participants’
interest.
Although the eﬀect of diﬀerent intervention intervals on hypercholesterolemia education has been obscure,
reports on intervention in diabetes education indicate that the contact methods, such as greater interaction［25］and more time［26］between participants and educators, are important in order to increase this eﬀect. In our study,
contact time was similar between the twice-monthly and monthly groups. The relative beneﬁcial eﬀect of the twice-monthly format could be associated with more intensive and timely contact through the shorter intervals between sessions.
Recent works have indicated prominent beneﬁts of stage-matched behavioral methods from the TTM［12,
13］. Based on the construct of pros and cons in the
‘contemplation’stage, we promoted group meetings to identify the participants’resources for behavioral changes and to minimize factors that inhibited recommended behaviors (barriers). Our results conﬁrmed that the stage-matched intervention was successful at helping more participants engage in favorable behavioral changes in hypercholesterolemia education, similar to the ﬁndings of studies with other settings［7-13］. Many participants moved from the‘contemplation’stage to the‘action’stage in the present study, especially in the twice-monthly group. The higher rate of behavioral changes in this study compared to a previous report on diabetes education［13］
was perhaps due to the diﬀerence between study popula-
tions:we chose individuals through screening in health examinations who were likely to have a high interest in their health. In particular, the rate of change in exercise behaviors was higher in the twice-monthly group than in the monthly group, while no such diﬀerence was obser-
Fig.2  Understanding levels in relation to behavioral changes.
?P＜0.01, diﬀerence between participants with and those without diet changes in the twice-monthly group;??P＜0.05, diﬀerence between participants with and those without exercise changes in the twice-monthly group.
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ved in nutritional behaviors. This suggests that the intensive interval intervention is likely more eﬀective than longer intervals for helping individuals adopt advised exercise behaviors.
We implemented the programme with attention toward motivation, knowledge and skill for undertaking recom-
mended behaviors. When participants developed skills,
we played a leading role in the continual reinforcement of the maintenance of positive behaviors. This might explain why subjective scores in both satisfaction and understand-
ing levels were high in both groups overall. The twice-
monthly group had both higher satisfaction and under-
standing levels than the monthly group. Further, in the twice-monthly group, diet and exercise behavioral changes were well correlated with satisfaction and under-
standing levels. These results seemed similar to those of another study, in which satisfaction was a determinant of learning and compliance with diabetes education［25］.
Our results were limited to generalizations at the time because of the limited variety of subjects and because of the small sample size. Also, total fat intake and blood lipid and lipoprotein counts were not measured. Further research would include large-sample longitudinal follow-up to assess the maintenance of learned behaviors over time as well as long-term control of cholesterol, leading to the prevention of hypercholesterolemia-related complications.
Moreover, though one report examining the long-term eﬀect of a behavioral intervention on lipid regulation was found［27］, continuing education methods or the promo-
tion of self-support outside of continuing education must be considered an issue.
In conclusion, during the observation period, the intensive twice-monthly comprehensive format for deliver-
ing hypercholesterolemia education was generally superior to the monthly delivery format, as measured by diet and exercise behavioral changes as well as by participants’
satisfaction and understanding levels, possibly leading to better cholesterol management. Consideration of the interval length between sessions in hypercholesterolemia education programmes appears necessary. An accumula-
tion of epidemiological and biochemical evidence would also be required to reinforce this idea in the future.
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